Microcephaly-dystonia due to mutated PLEKHG2 with impaired actin polymerization.
Rearrangement of the actin cytoskeleton is controlled by RhoGTPases which are activated by RhoGEFs. We identified homozygosity for Arg204Trp mutation in the Rho guanidine exchange factor (RhoGEF) PLEKHG2 gene in five patients with profound mental retardation, dystonia, postnatal microcephaly, and distinct neuroimaging pattern. The activity of the mutant PLEKHG2 was significantly decreased, both in basal state and when Gβγ- or lysophosphatidic acid (LPA)-stimulated. SDF1a-stimulated actin polymerization was significantly impaired in patient cells, and this abnormality was duplicated in control cells when PLEKHG2 expression was downregulated. These results underscore the role of PLEKHG2 in actin polymerization and delineate the clinical and radiological findings in PLEKHG2 deficiency.